Initiation of transcription by T7 RNA polymerase as its natural promoters.
A kinetic assay has been developed to measure the strength of natural T7 promoters. By determining the rate of appearance of initiation products in the presence of constant concentrations of T7 RNA polymerase, an incomplete mixture of ribonucleoside triphosphates, and increasing promoter concentrations, a maximum rate of product formation (Vmax) and a promoter concentration giving half of the maximal activity ([P]Vmax/2) can be determined for any cloned T7 promoter. On supercoiled plasmids, it was found that the [P]Vmax/2 measured for the six promoters phi 1.1B, phi 1.3, phi 3.8, phi 6.5, phi 10, and phi 13 ranged from 3.4 +/- 1.1 to 12.0 +/- 2.4 nM while the Vmax values showed no significant trends. On plasmids that had been linearized by cleavage at a single site with a restriction endonuclease, the cloned T7 promoters assayed fell into two broad classes that appear to be characterized by the T7 class II and III promoters. Generally, the class II promoters required higher promoter concentrations to produce half of the maximum rates of initiation ([P]Vmax/2 values) than the class III promoters. The [P]Vmax/2 values for the class II promoters ranged from 20 +/- 2.7 to 23 +/- 3.6 nM, while the [P]Vmax/2 values for the class III promoters phi 10 and phi 13 were 13 +/- 1.6 nM and 7.8 +/- 1.4 nM. The one exception is the class III promoter phi 6.5 whose [P] Vmax/2 (17 +/- 5 nM) falls between the [P]Vmax/2 values of the class II promoters and the strong class III promoters. The Vmax values measured on linear templates are variable, but it appears that phi 10 is more active than the other five promoters.